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The Use of Modified Block Designs in the Evaluation and 
Training of the Brain-Injured 


Reissenweber! 


Institute for the Crippled and Disabled, New York, N.Y 


His report describes the development 
‘he present use at the Institute for 
the Crippled and Disabled, New York 
City, of modified Block Design materials 
and methods as an aid in evaluating and 
in training some disturbances in’ the 
visual perception of form, size, space, and 
organization incident to brain injury but 
not clearly outlined as clinically de- 
scribable visual difficulties. The modifica- 
tions in materials and methods are the 
outgrowth of the writer's personal need 
lor such changes and her subsequent ob- 
brain-in- 
jured patients receiving psychological re- 
training in visual perception and organ: 
ivation. “The account is presented for 


servation of similar needs in 


whatever practical or suggestive help it 
may offer. 

No attempt will be made in this re- 
port to discuss the theories of perception 
or the relative importance of the factors 
contributing to disturbances visual 
perception and organization. With ref 
erence to such considerations, it may be 
empirically stated, however, that disturb- 
ances in visual perception and organiza- 
tion vary greatly in terms of the extent 
and nature of brain injury, as well as in 
terms of all the inherent and environ- 
mental factors which may influence an 
individual's that dis- 


response, severe 


Grateful acknowledgment is made to Dr. At 
thur L. Drew, Jr, Department of Neurology, Uni 
versity of Michigan Medical School, Ann Arbor, 


Michigan, for his counsel and encouragement in 
the preparation of this manuscript. 


turbances in the perception of form and 
space and in visual organization can be 
present in an individual who shows good 
ability in other aspects of thinking; and 
that when suitable methods of training 
are employed, some improvement in 
practical function may be expected in 
more instances than would seem possible 
on the Wechsler- Bellevue 
Performance Scale results in this series 


basis of the 
of patients. 


Statement of the Problem 


The personal need for increased sim 
plification and concreteness in the Block 
Design Cards of the Kohs (11) and Wechs 
ler (16) first 
when attempting to use these Design 


series became apparent 
Cards as an aid in self-retraining after 
brain injury resulting in severe disturb- 
ances in visual perception and organiza 
tion. Since at that time the writer was 
not familiar with the reports of Gold 
stein and Scheerer (6), it was of interest 
to discover later that the steps suggested 
by them for progressively simplifying the 
Design Cards in their own series (7) were 
among the writer's first felt needs. Very 
gradually it became possible to recognize 
some of the specific difficulties presented 
by the Kohs Wechsler 
Outstanding among these were the ab 


and materials. 
sence of block divisions on the Design 
Cards; the actual size diflerence between 
1-inch blocks and Design Cards drawn 
to the scale of 14 inch to one block; the 


ive 
| 
Pema 
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completely different appearance of a two- 
dimensional Design Card and its three- 
dimensional block representation; the 
flat appearance of both Design Cards and 
block representations; and the presence 
of margins on the Design Cards. 

From an evaluation of these observa- 
tions there seemed reason to believe that, 
with modifications, block design con- 
struction could be more useful as a diag- 
nostic aid in recognizing some disturb- 
ances in visual perception and organ- 
ization. Furthermore, as a method for 
training or retraining in some cases of 
disturbances of florm-space perception 
and visual organization, particularly 
within the field of central vision, there 
seemed to be indications of its value. To 
these ends modifications were made in 
the blocks, the design cards, the work- 
ing environment, and the use of ma- 
terials. 


Clinical Material 


During the last three years these ma- 
terials have been used at the Institute 
for the Crippled and Disabled with 
brain-injured patients who have been 
referred either for qualitative psycho- 
logical evaluation or for psychological 
retraining in’ visual perception or- 
ganization. Within the group of 50 pa- 
tients with whom these materials have 
been used, there have been no selective 
criteria except a medical record of brain 
injury and evidence of resulting disturb- 
ances in visual perception and organiza- 
tion. The etiology of brain damage in- 
cluded birth injuries, war injuries, other 
accidental the head, en- 
cephalitis, brain surgery, and cerebral 


injuries to 


vascular accidents. “The disturbances in 
visual perception and organization were 
primarily variously combined distortions 
and displacements of form, space, size, 
and position rather than clearly recog- 
nized visual agnosias, alexias, or apha- 
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sias. The patients ranged in age from 8 
to 46 years. Verbal intelligence as esti- 
mated by the Wechsler-Bellevue Intelli- 
gence Scale ranged trom 62 to 126. On 
the Wechsler- Bellevue Performance Scale, 
achievement ranged from 38 to 103, with 
all but eight patients at levels below 
yo. Discrepancies between verbal and 
performance scale achievements ranged 
from 6 to 73 points, with 50 per cent ol 
the group averaging a difference of 30 
points. A further publication will con- 
tain a discussion of the correlation of 
these findings with the résults on ow 
modified block design evaluation. 


Recognition of Limitations in Standard 
Materials 


In groping efforts to meet the personal 
feeling that the Block Design Cards of 
the Kohs and Wechsler series needed to 
be simpler and more concrete, the stand- 
ard Design Cards of the Wechsler series 
were first from block models 
known to be correctly constructed. The 
actual block that were thus 
exposed provided one tangible clue to 


redrawn 
divisions 


visual orientation and organization. For 
example, in constructing Design Card 
of this series (16), placing the two solid 
white blocks so that the lower right-hand 
corner of one block touched the upper 
left-hand corner of the other provided 
a spatial orientation for the remaining 
two blocks (Fig. 1a). The positions of 
these remaining blocks were then deter- 
mined by noting that when correcils 
placed (as verified by a friend) the diag- 
onal division on each of these blocks ex- 
tended from the upper left-hand cornet 
to the lower right-hand corner and that 
the red part of each block was turned to 
the inside. When so placed it was noted 
that the white tip of each block was to 
the outside. Since the writer found that 
this diagonal dividing line could: be es 
tablished by 


verbalizing its terminal 


2 
. 


USE OF MODIFIED BLOCK 


DESIGNS 


IN TRAINING THE BRAIN-INJURED 


Fic. 1a, Use of Numbering and Indented Outline to Clarify Block Gon 
struction of Design Card 3 of Wechsler Bellevue Performance Scale, Form 4 
(Courtesy of Psychological Corporation, New York). 


points and could be checked by kines- 
thetically tracing that direction, she con- 
sidered this dividing line to be a much 
simpler and more reliable clue to block 
placement than were the white corners or 
the “bowknot” configuration of the de- 
sign, which at that time could not be 
fused and had no wholeness. Since the 
block divisions and the diagonal lines 


seemed to provide the most personally 


useful and 
organization, the first drawings which the 
writer made of these standard designs 
were “made with that 
both the divisions between blocks and 
the that blocks  diag- 
onally. It should be noted here that this 


clues to visual orientation 


lines indicated 


lines divided 
use of lines was a simple attempt to es 
tablish tangible orientation clues by 
which a Design Card could be broken 
down into manageable parts. This use of 
lines should not be confused with, nor 
considered comparable to, the use of 
and 
Scheerer (6). On these first drawings the 


lines as described) by Goldstein 


block representations were numbered as 


another help in visualizing the break 
down of the whole design into parts 
The the 
sign were then deepened by tracing them 


(Fig. 1a). outer lines of de- 
with the pointed end of a leather tooling 
a device which for the writer 


served first to establish a kinesthetic ap- 


instrument 


preciation of the continuous outline of 
the figure against a background. Latet 
this slightly indented outline was sul- 
ficient to raise the figure enough to pro- 
vide a visual clue which increased the 
ease of both kinesthetic and visual trac 
ing of the design, and which from some 
positions made it fleetingly possible to 
experience something akin to a fore 
ground-background relationship. 

From these drawings it was possible to 
draw the designs on an expanded scale 
that corresponded exactly to the size 
of the blocks. On these larger drawings 
both the whole and hall-block divisions 
were indicated by lines. The outlines of 
the designs were then deepened with the 
leather tooler and, in addition, the fig 
ure itself was painted with a coat of col- 
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orless nail polish, which had little gloss, 
but which helped further to bring the 
figure up from its background (Fig. 1b). 
With these large cards it was possible to 
use the direct hand-kinesthetic method 
to trace some of the outlines and to help 
in determining the directional trend of 
stripes. 

Even when the Design Cards were 
drawn to an expanded scale and tooled 
with line divisions to indicate their or- 
ganization, construction continued to be 


Fic. ob. Further Simplification of 
Card 4 by Enlarging Drawing to Cor- 
respond Exactly with Size of Block Con 
struction. 
laborious and confusing because the com- 
pleted three-dimensional block design 
bore little, if any, resemblance to the De- 
sign Card (Fig. 2). Correctness of con- 
struction could be established only by a 
slow and systematic tracing of each part 
on both the block design and the Design 
Card. ‘There seemed to be no visual 
wholeness of configuration on either one, 
Furthermore, the appearance of extreme 
flatness of the Design Card was compli- 
cated by directional confusions that 
seemed to alter the length and proximity 
of lines as well as the size and position of 
solid parts (Fig. 2b). The same discon 
certing flatness distorted clues to puzzles 
of the jigsaw type and destroyed com- 
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pletely the ability to appreciate cartoons. 
For example, the pieces of a jigsaw 
puzzle when seen from a sitting position 
lacked individual character and conveyed 
only a general color impression. From 
neither a sitting nor a standing position 
was it possible to appreciate the picture 
as a whole. It was noted consistently that 
the outline of individual pieces provided 
no useful clues for construction. Such 
puzzles could be successfully completed, 
however, when the individual pieces 
could be viewed from positions that 
made it possible to see and feel their 
depth and contour, 

After some experimentation with 
various. positions and lightings it) was 
found that when the Design Card was 
placed on an inclined surface, it was pos 
sible to get some relief from the flatness 
that prevented any figure-background 
relationship. With further experimenta- 
tion it was possible to devise an incline 
on which both the Design Card and the 
block representation of the design 
seemed to approach a three-dimensional 
experience (Fig. 3). 

The improvement thus effected by the 
use of an inclined surface made it pos- 
sible to localize another source of difh- 
culty—namely, the inescapable influence 
of contours and surfaces of objects within 
the visual range. The edges of the table, 
the space between table and wall, the 
outline of window and door casings, the 
angulations of a book or box within the 
visual field all influenced judgments ol 
shape and size unpredictably, Relative to 
this it should be noted that the contours 
of the visual world beyond the boun- 
daries of immediate visual fixation can 
be monumental obstacles which are cap- 
able of increasing spasticity and disrupt- 
ing visual organization to a degree which 
is difheult for a person without impain 
ment in visual perception to understand. 
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When the physical environment was ar- 
ranged in a way that ruled out gross 
disturbances of this sort, it was possible to 
see that at least one other obstacle re- 
mained. Phis was the white margins on 
the Design Cards. 

With the help of these simplifications 
it became possible, through systematic 
practice and verbal analysis of the organ- 
ivation of each correctly completed de- 
sign, to construct from memory each of 
the Kohs and Wechsler Design Cards 
from any one of four positions. Had the 
writer been familiar with the Goldstein- 
Scheerer Design Cards with lines (7), 
early attempts at retraining would un- 
doubtedly have been easier. In the ab- 
sence of this help, adaptations as pre- 
viously described were made tor each ol 
the Kohs and Wechsler cards, and self- 
practice was directed toward the ability 
to construct the designs from memory. 
For example, in Card 7 of the Wechsler- 
Bellevue Scale, Form 1 (Fig. 4), the visual 
organization of this design would be 
fixed in memory by verbalizing as follows: 
The central unit is a white diamond 
made up of two two-block white tri- 
angles. ‘The center part of each side is 
made up of a two-block red triangle 
placed with its point to the inside and 
touching the adjacent white point of 
the center diamond. Each corner is made 
with one block placed so that the red tip 
is to the outside. It was noted with con- 
cern, however, that although this device 
was personally a real help in reproducing 
the designs in the practice series, the 
ability to construct these designs did not 
increase skill in) organizing con- 
structing a design not previously stud- 
ied.* 

*It should be noted that verbalization of this 
sort is not suggested as a uniformly helpful de 
vice. Subsequent experience has shown that with 


some patients it is a hindrance; with others it 
appears to be a help. 


MODIFIFD BLOCK DESIGNS TRAINING 


BRAIN-INJURED ” 


4. 
Bellevue 
(Courtesy of 
tion, New York) 


Design Card 7 of Wechsler- 


Scale, 
Psychological 


Performance Form 1 


Corpora 


Subsequently, in observing the use of 
Kohs Design Cards by patients who had 
heen receiving retraining in perceptual 
organization in this situation, there was 
further evidence to confirm the observa- 
tion that persons with good intellectual 
potential and severe perceptual disturb- 
ances could master the accurate construc- 
tion of the Design Cards as a series of 
concrete tasks without any measureable 
improvement in their ability to analyze 
or construct unfamiliar designs. 


Modifications in Blocks and Design 
Cards 


Modifications in the blocks consisted 
in substituting 16° one-inch wooden 


blocks black 
enamel for the standard cubes of red, 


finished in and white 


white, blue, and yellow. Two sides ol 
each block are black, two are white, and 
two are diagonally divided and finished 
half in black and half in white. For con- 
venience these are boxed in sets of 16. 
In actual use this number is frequently 
supplemented to make a working set of 
25. Another set of blocks consists of 16 
one-inch wooden cubes that have been 


sawed diagonally to make 92 half-blocks, 
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Half of these are white, half are black. 
With these it is possible to build a figure 
apart from its block background (Fig. 5). 

This change from the standard red- 
white, blue-yellow blocks used by 
Kohs (11), Wechsler (16), and Goldstein 
and Scheerer (7) to black and white was 
made in order to provide the sharpest 
and strongest contrast between figure and 
background, to eliminate the possibility 
of failure or confusion because of indi- 
vidual physical or emotional response to 
color (1g), and to reduce the possibility 
of failure because of the presence of 
certain brain lesions that may make it 
difhcult, if not impossible, for the eye 
to pick up small color differences (g, pp. 
55°50; 10, pp. 25 and 125; 14, pp. 38-39). 
‘These considerations are important in 
this situation since routine medical pro- 
include a detailed dil- 
ferential diagnosis of brain-injured per- 


cedures do not 


sons, nor do the routine psychological 
examinations rule out the possibility of 
color blindness or of color deviations re- 
lated to other pathological conditions. 
Since such deviations alone do not bar a 
patient from acceptance for psychologi- 
cal retraining, efforts have been made to 
provide materials which present the 
strongest’ black-white 


contrast between 
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hic. 5. Use of Black Half-Blocks to Build a Figure (Fig. 5a) Apart from Its Background (Fig. 5b). 


figure and background and are, there. 
lore, apt to be useful to the largest num- 
ber of patients. 

Since it was felt that the standard de- 
sign cards were not entirely applicable 
to the problem at hand, original design 
cards in black and white were developed 
for use with these blocks. It should be 
emphasized here that these materials are 
not to be considered as a test. It is be- 
lieved that they do serve a useful pur- 
pose as part of a qualitative evaluation 
of brain-injured persons, and that then 
continues when 


evaluative usefulness 


they are used in retraining. They are 
not, however, to be confused with, non 
for, the Gold- 


stein-Scheerer Cube ‘Test (7). At present 


considered a substitute 
there are more than 50 different designs 
of varied size and difheulty planned to 
aid in recognizing and differentiating 
the nature of some of the disturbances in 
visual perception. ‘These same designs 
have been applied to training and _re- 
training in visual perception and organ- 
ization. ‘The sizes of the actual design 
cards vary from 1 1 inches to 5 5 
inches. These variations depend upon 
the number of blocks required for the 
construction of a design, the scale used 
in drawing the design, and whether o1 
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hic. 6. Sample Design Cards for Basic 2-Block Units, Drawn to Full Scale, with Whole 
and Halt- Block Divisions Shown. 


Fie. 7. Sample Design Cards for Basic 4-Block Units. These are drawn to full scale, 


with whole. and hall-block divisions indicated 


| 


Fic. 8. Design Cards for Separate Sides of a Single Block. These are drawn to full scale 
so that construction can be clarified by placing half-blocks directly on top of correspond- 
ing parts of the card. 
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not extraneous margins are used. For ex- 
ample, a construction may require 


25, 
16, yg, 15, or 12 blocks, Several cards have 
been made up for 2 and 4 blocks (Fig. 
6 and 7). There are also card replicas of 
single blocks so that when necessary it is 
possible to simplify a problem to a point 
where a single block and a single card 
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are used (Fig. 8). In very severe cases, 
where it seems almost impossible for a 
patient to see any relationship between 
a three-dimensional block and its two- 
dimensional representation, the use of a 


three-dimensional cardboard model of a 


single block has often been found help- 


ful. This is folded and cut in such a way 


. 


Fic. 9. Cardboard Model of Single Block which Can Be Used in Upright 
Position (Fig. ga) and Can Also Be Flattened (Fig. gb) and Masked to Show 
a Flat Representation of Each Side of the Block. 
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that it can stand as a one-inch cube and 
can also be spread out on a table. When 
using this in conjunction with a wooden 
block, each side of which can be shown 
comparably on the upright cardboard 
three-dimensional model and can also be 
flattened out and isolated by means of a 
cardboard mask which covers all but the 
side of the block under consideration, 
patients have frequently been able for 
the first time to visualize a relationship 
between a flat two-dimensional represen- 
tation of a design and its three-dimen- 
sional counterpart (Fig. 9). The configu- 
ration of the total figure-backgrounds to 


be constructed is squares, diamonds, 


and rectangles. The design cards used 
during early stages of training are ex- 


actly the size and shape of the total 
figure-background to be constructed. 
That is, the design extends to the limits 
of the card without extraneous frame 
(Fig. 10a), thus eliminating the patient's 
need to find some way to cope with the 
very real visual obstacle that is_ fre- 
quently presented by the space between 
the frame of the design and the edge of 
the card (Fig. 1ob). Furthermore, by mak- 
ing design cards in such a way that the 
figure and background to be constructed 
fill the entire card, it has been found 
possible to use orientation clues in terms 
of kinesthetic understanding—that is, 
top, bottom, lower right corner, etc. have 
concrete meaning, and block placement 
can actually be checked by feeling. In 


Fic. 11. Sample of 16-Block Design Card for Fig. 10 Drawn to Exact Size 
and Shape of Block Construction and Shown with Block Divisions, 
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patients who show directional confu- 
sions, the elimination of the margins 
which appear on the standard design 
cards seems to greatly facilitate training. 

Some of the designs which have been 
found most useful at very basic levels are 
made up in several ways. ‘The simplest 
of these are drawings similar to one ol 
Gold- 
stein. and Scheerer (7, p. 54). They are 


the modifications described by 


drawn to the scale of one inch to a block. 
They are made up both with and with- 
out line divisions between the blocks and 


half-blocks (Fig. 11 and 10a). ‘These 
same designs are also made up on a 
smaller scale in two forms, with and 


without line divisions. Neither form pro- 
vides for any margin beyond the de- 
sign itself, As previously noted, it has 
been found useful during 
early stages of training to reinforce the 


sometimes 


outline of the total configuration (Fig. 
10a). Because of this the modified ma- 
terials include some design cards that 
show an indented outline of the figure 
which is sufficiently clean-cut to permit 
patients whose hand coordination is ade- 
quate to trace the figure. 

For later stages in training, designs 
consisting of a figure and background 
within a frame are placed on cards of 
various sizes and shapes. ‘These do pro- 
vide a margin between the frame of the 
design and the edge of the card. These 
are (Fig. 10b), a 
diamond, or a rectangle on a square or 


sometimes a square 
rectangular card, or they may be a square 
frame on a diamond-shaped card (Fig. 
12). Further variations may be obtained 
by presenting the cards in rotated po- 
sitions. The levels of difficulty of these 
designs are comparable in terms of physi- 
cal form to the Kohs series, Cards 1-16, 
and all of the Wechsler cards, except for 
such simplifications as may result from 


MODIFIED BLOCK DESIGNS 


IN TRAINING 


BRAIN-INJURED 14 


black and white instead of 
red, white, blue, and yvellow.* 


the use of 

Some of the design cards that have 
appeared to be most useful have been 
drawn to various scales and placed on 
cards of various sizes. On these there 
are no frame lines to indicate where the 
unit to be constructed ends (Fig. 13). 
This level of difhculty is believed to be 
comparable to Card 17 in the Kohs se 
ries. The increased demands which this 
type of construction places upon the 
form and space orientation of a patient, 
as well as upon his visual organization 
and his ability to handle visual abstrac- 
tions, would be apparent to the most 
casual observer. These added difficulties 
range from a gross loss of orientation and 
the fluid 
merging of design-background ex- 


organization resulting from 


traneous margin to a recurrence of con- 
fusions in position and direction  en- 
countered by the patient at earlier stages 
in training. “You really did things to 
me with this one” 
comment. 

The that 


developed for use with these modified 


is not an uncommon 


design cards have been 
blocks also include a series in which the 


design, without frame boundaries, is 
drawn upon a structured background. 
Some of these backgrounds are fairly 
regular and dependable form and 
color intensity (Fig. 14a and b). Others 
are irregular but fairly even in intensity. 
Still others have scattered points of dis 
traction (Fig. 14¢). By rotating the posi- 
tions in which these design cards are pre- 
sented, it is often possible to gain addi 
tional clues to field abnormalities as well 


as to the nature of other existing disturb- 

**“Simplifications” is used in the plural ad 
visedly because I do not think that one can say 
that only a single simplification is effected for 
any individual patient. 
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USF OF MODIFIFD BLOCK DFSIGNS 


IN TRAINING THE BRAIN-INJURED 


Fic. rye. Sample Design 
Placed on a Square Card, 


Card for 


16-Block Square 
This irregularly structured 


background introduces scattered points of distractibility 
and for some patients a factor of motion 


ances, This series of cards was first intro- 
duced to help in determining to what 
extent a patient was able to withstand 
the distraction of disturbing details 
within the background field. It was soon 
evident, however, that this kind of ma- 
terial was more broadly useful for both 
diagnostic and training purposes. For 
example, it was found that, in addition 
to the gross loss of visual orientation and 
organization resulting from. figure-back- 
ground competition, backgrounds of this 
sort frequently altered spatial orienta- 
tion and perception (Fig. 14a and b). 
In some instances the fluid merging ol 
design-background with extraneous mar- 
gin seems to be a disrupting factor that 
destroys clues. In others, the configura- 
tion of the figure may be accurate, but 
distorted in size. The most common ob- 
servable tendencies in such instances are 
the substitution of a single whole block 
for a four-block central square or dia- 
mond (Fig. 14a) and the substitution of 


a single block for a two-block triangle. 
In some cases it is noted that designs 


which had caused no difhculty when pre- 


sented on unstructured backgrounds at 
earlier stages of training seemed to cause 
real distortions in size perception and 
spatial orientation when presented in a 
structured background. It was noted, 
furthermore, that to some patients some 
of these backgrounds caused more dith 
culty. because they seemed to introduce 
an element of movement (Fig. 14c). Re- 
sponse to these designs, therefore, has not 
only been useful uncovering pre- 
viously unrecognized field abnormalities, 
but also in providing clues to locating 
difficulties 


that are aggravated by motion or ap- 


practical visual-perceptual 
parent motion. In this connection it is 
interesting to note that some of these 
patients have not only improved in vis- 
ual perception and organization within 
the 
planned with an awareness of the indi- 


training situations which were 


at 
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vidual difficulties involved, but have 
been able to progress from block con 
struction to and sheltered 
workshop training situations which pre- 
sented the need to apply the basic train- 
ing in visual organization to real move- 
ments and distractions within the cen- 
tral and peripheral fields of vision. It is 
encouraging also to note that some ol 
these patients have moved forward from 
controlled training situations to complex 
life situations involving such adaptations 
to movement as the ability to walk alone 


on the sidewalk, to go shopping, and to 


vocational 


use the subway independently. 
Although all of these experimental de- 
signs are black and white, the color in- 
tensities vary somewhat in order to pro- 
vide for such individual differences as 
that encountered in a young woman 
whose abnormal response to white was so 
sharp that the presence of white de- 
stroyed all visual organization. This was 
true whether the presenting situation was 
a design card with a white background, 
a friend wearing a white blouse, an ex- 
panse of white tablecloth, or a book with 
very white pages and broad margins. 
During the first several weeks of training 
with this patient it was necessary to 
shade backgrounds into a pale gray and 
to screen off from the designs any matr- 
gins which were not an integral part ol 
the block For pa- 
tients, variations in color intensities and 
in dull and shiny finishes have been 


construction, 


found useful as a further means of meas- 
uring actual gains in the ability to ana- 
lyze and organize a problem of visual per- 
ception, as differentiated from a purely 
concrete improvement dependent upon 
maintaining uniformity in the appear 
ance of the cards. 


For a clear, sharp figure-background 
contrast the most satisfactory cards have 
been made on unruled white file cards. 


MARION REISSENWEBER 


The figures have been filled in 


with a 
black indelible pencil moistened in watet 


and used as a brush. This medium com- 
bines the advantages of a finer control 
than an amateur could achieve with a 
brush and a solidly fused figure which 
shows no stroke marks. A durable finish 
is then put on the cards by painting the 
entire with a 


surface colorless 


coat ol 
nail polish or by spraying it with a plas- 
tic spray. 

On the basis of growing experience it 
is becoming evident that some of the ex- 
perimental designs appear to be of little 
use except as additional practice ma- 
terial. Others appear to be basic—that is, 
for patients without organic impairment 
in visual perception and organization 
these designs usually cause no difficulty, 
whereas in most patients who do have 
severe disturbances in these areas these 
designs serve as starting points for dif- 
ferential diagnosis. It seems possible that 
further experience with all modifications 
may result in several serial arrangements 
of desiens selected in terms of their great- 
est usefulness. Each of these designs 
would be made up in all levels of difh- 
culty, as previously described. It is not 

that 
inter- 
changeably in terms of the individual 
needs of individual patients. To the 
contrary, it is felt that a flexible use of 


the writer's intention to suggest 


these series should not be used 


the design cards has value as a way ol 
defining more clearly the nature of per- 
ceptual difhculties, as a measure of prog- 
ress in retraining specific disturbances of 
visual perception, and as an index of a 
developing power in visual organization. 


Modifications in the Working Environ- 
ment 


Another variable involved these 


environment in 
which training and retraining is carried 


modifications is the 
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USE OF 
on. Under ideal conditions the room to 
be used should be large enough to per- 
mit each patient to be seated far enough 
from others to reduce extraneous visual 
stimuli resulting from the proximity of 
personal belongings or the movements of 
other patients. The walls and floors, as 
well as the surface of the working table, 
should be of dull finish and of uniform 
brightness. A warm gray, without gloss, 
has been found to be well suited to 
bringing out the maximum figure-back- 
ground contrasts in block designs. The 
essential furnishings should also be of 
dull finish, and of a brightness corre- 
sponding to that of the walls, so that the 
general effect will be a merged back- 
ground without the sharp breaks in con- 
tour which are frequently very disturbing 
to the brain-injured person with visunl 
disturbances, Either natural or artificial 
light should be used alone. At no time 
should a combination of artificial and 
natural light be used. The artificial light- 
ing should provide for individual shaded 
lights that can be adjusted to meet in- 
dividual needs. In addition to collaps- 
ible and adjustable inclined surfaces 
built into the central working table, 
there should be at least one small table 
which can be adjusted in both height 
and angle for use by patients whose 
physical disabilities preclude the use of 
an adjustable stool. 

Although the writer has not had such 
a working environment,' her experiences 
suggest that much can be accomplished 
with minor alterations and a few pieces 
of equipment which can usually be pur- 
chased at relatively small cost. The use 
of a table of conference size, rather than 
smaller tables, is advisable, particularly 
in small rooms. By covering its entire sur- 


‘At the present time such a room is under 
construction at the Institute for the Crippled 
and Disabled. 
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face with a medium gray linoleum, a neu- 
tral background which accentuates the 
black-white contrast of the block designs 
is provided. This has the added advantage 
of reducing the glare reflected by var- 
nished or painted surfaces. An adjustable 
long-arm lamp, or its equivalent, which 
can be adjusted to the needs of individ. 
ual patients should be substituted for a 
ceiling light. Other special equipment 
should include at least two adjustable 
inclined surfaces. These may be lap 
tables with the legs and lower ledges 
removed, the sizes to be determined by 
what is available. Relative to this it has 
been noted that many of the patients 
who find an inclined surface helplul pre- 
fer the higher of the two models cur- 
rently in use (Fig. 3). It is thought 
that this may be because, when elevated, 
this model seems to screen out more ol 
the interference from the next large 
the 


table, its distant edge, and what lies be- 


visual field—namely, surrounding 
yond, These adjustable inclined surfaces 
are covered with thin mats of gray sponge 
rubber to keep the blocks from slipping 
and difh- 
culty of reconciling the edges of the in- 


to reduce further the visual 
cline with the visual field between it and 
the edges of the work table. The angle 
at which these inclines are adjusted is 
determined by the patient’s feeling of 
to him. When a flat 
surface is more comfortable, the patient 


what seems best 
usually indicates this and materials are 
presented accordingly. 

The use of an adjustable stool or chair 
the 
working distances and heights to the 


increases possibility of» adapting 
needs of each patient. This increase of 
distance above the working surface has 
often seemed to provide the first experi 
ence that a patient has had in achiev 
ing visual fusion or a “feeling of depth” 
in designs. The reality of this experi- 
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ence is evident in such spontaneous ex- 
pressions as the comment made by a pa- 
tient who, as she stood casually watching 
the completion of a block-design at an 
adjoining table, suddenly exclaimed, 
“Oh, if I could only reach far enough 
to build that design from here. Now it 
really makes sense!” Similarly it has not 
been unusual for a patient to ask, “Do 
you mind if 1 stand while I work? I 
can see it so much better. It has depth 
when I look at it from here.” 


Diagnostic Use of Modified Block 
Designs 


In qualitative psychological evaluation 
no block work is attempted until there 
has been some exploration of the pa- 
tient’s ability to recognize similarities 
and differences in “simple geometric 
forms. Solid block forms, line drawings, 
and pictures are used, and note is made 
of any clues which seem to be useful to 
the patient in selecting like forms. It is 
noted further whether he is able to dif- 
lerentiate only when the model is in all 
ways like the ones from which he is to 
make his choice, or whether he is equally 
well able to select the correct shape re- 
gardless of whether the model is a solid 
form or a line drawing, or whether it is 
larger, smaller, or a different color from 
the model presented to him. Note is also 
made of whether the patient is able to 
give these forms differential names, or is 
able only to indicate nonverbal recogni- 
tion of likenesses and differences. It 
should be stated here that in order to 
understand the nature of the perceptual 
disturbance, it is fundamentally neces- 
sary to try to understand the patient's use 


of such terms as “straight,” “up,” 
“down,” “long,” “short,” “big,” and 
“little.” In this connection the writer 


recalls the unnecessary Complications in- 
troduced during the early weeks of train- 
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ing a patient with severe distortions of 
direction because of the failure to clarify 
with the patient the term “straight line.” 
In this instance the patient’s use of the 
term was strictly correct. By a “straight 
line” she meant any line which was not 
“wavy,” while to the writer a “straight 
line’ was one which was horizontal or 
vertical, as opposed to oblique or diag- 
onal. ‘This need for clarification is ap- 
parent both in birth-injured patients and 
in those whose brain injury sus- 
tained at some later time. 

If preliminary work with a patient 
does not suggest gross inability to recog- 
nize similar forms, the patient is first 
tried on a symmetrical black and white 
16-block design which extends to the 
edges of the card on which it is drawn. 
No lines to mark the block divisions are 
shown on this first card. If, however, 
there is reason to believe that there may 
be real difficulty in this area, or if there 
are indications of strong feelings of inse- 
curity, the first design to be presented 
will be one on which the block divisions 
are shown. When there is reason to be- 
lieve that there may be serious disturb- 
ances in this area, the first design will 
be presented in actual block representa- 
tion rather than as a flat card drawing. 
The patient's method of reproducing the 
design is carefully noted. Subsequent 
evaluative work with block design is de- 
termined by his initial performance and 
by spontaneous comments which he may 
make as he works. An effort is made to 
simplify the demands of the task to a 
point where either successful construc- 
tion is possible or where a basic difficulty 
is revealed. Similarly, the demands are 
increased to the point where visual or- 
ganization breaks down. 

It should be said that in the qualita- 
tive psychological evaluation of brain- 
injured individuals, the modified black 
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and white blocks and original design 
cards are used to an extent determined 
by individual needs. ‘This involves adap- 
tability in simplifying tasks to meet 
needs for increased concreteness, as well 
as exploring an individual's ability to 
cope with problems which require in- 
creased function at levels approaching 
the abstract. It involves also an under- 
standing of the facts that visual distor- 
tions of size, form, space, and direction, 
as well as such relationships as figure to 
background, and details to wholes, can in- 
terfere seriously with block-design  per- 
formance of an individual who shows rel- 
atively litthe impairment in areas other 
than those involving visual perception. 

A clear-cut illustration of this is the case of a 
young woman of 26. On the Wechsler-Bellevue 
Verbal Scale her intelligence was 109, with in 
dications of much better potential. the 
Wechsler-Bellevue Performance Scale her intelli 
gence was 53. Qualitative psychological and 
ophthalmological evaluations revealed actual 
limitations in vision as well as severe disturb 
ances in visual perception, visuomotor perform. 
ance, and visual organization. In practical func- 
tion these had interfered seriously with her vo- 
cational training in the simplest office practice 
routines. At practical levels, not dependent upon 
the use of visually perceived clues, there was no 
apparent impairment of abstract functions, In 
spite of the fact that she wrote slowly, she in 
terpreted and wrote her interpretations of ten 
proverbs in just slightly more than 20 minutes, 
The abstract quality of her mental function in 
this area was high as may be judged from the 
following samples: “Don’t wait to lock the barn 
until after the horse is gone,” interpreted as, 
“Take precaution to avert disaster”; “You can’t 
prevent the birds of sorrow from flying over your 
head, but you can keep them from building 
nests in your hair,” interpreted as, “You can't 
prevent adversity, but you can prevent it from 
stifling you"; and “Fine words butter no par 
snips,” interpreted as, “Fine talk alone can’t 
earn your living.” 


As previously noted, the nature of 
many perceptual distortions can be ob- 
served through the use of design cards. 
A discussion of the differential diagnos- 
tic possibilities of these observations is 
not within the scope of this report, but 


IN TRAINING THE BRAIN-INJURED 


present experience suggests that such a 
discussion might be worth considera- 
tion at some later time. 

On the basis of the qualitative psycho- 
logical evaluation, 
which seem 


any adjustments 


to be indicated are made 
before systematic psychological retrain- 
ing begins. When a question is one 
that requires further specialized medi 
cal evaluation, the patient is referred fon 
an ophthalmological examination or for 
further in 
questions that have 


neurological consideration 


terms of specific 
arisen during the evaluation. 


For example, one might cite the case of a 
young cerebral palsied woman of 19, On the 
Verbal Scale of the Wechsler-Bellevue her intel- 
ligence was go, on the Performance Scale it was 
43- Although it was the psychologist’s impres 
sion that her verbal potential was “at least 
average and that her sense was su 
perior,” she presented training problems in vis- 
ual perception, eye-hand coordination, and 
Visual organization. On the basis of the quali 
tative psychological evaluation seemed un 
likely that she could achieve binocular vision. 
The specific questions raised by this evaluation 
were presented to her ophthalmologist, and a 
prompt and cooperative report was received 
granting us full permission to concentrate upon 
the development of efficient monocular right 
eyed vision, and use other training tech 
niques which seemed to offer promise, In this 
case the patient from the outset was spared a 
repetition of the failures that made her dread 
academic teaching. Within the first six months 
she had the satisfaction of being able to write 
legibly for the first time in her life. 

Another illustration is the of a young 
woman who, while serving in the army, suflered 
a left hemiplegia as the result of surgery to 
remove a brain tumor. She had been in the 
training class for office practice for some time 
before being referred for qualitative psychologi 
cal evaluation, Recent progress had been 
stowed up by disturbing visual symptoms. Fur 
thermore, although capable of 
using public transportation she persisted in say 
ing that she could not do this unless someone 
was with her because she became very confused 

particularly on her left: side. It had been 
thought by her social worker that she might be 
unwilling to give up these symptoms for fear of 
losing some of her disability compensation, On 
the basis of an extended 
seemed reason to believe that 


common 


case 


she appeared 


there 
there was a real 


evaluation 
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field 
and 


limitation on the left, for both distance 
near vision, and that all visual function 
showed more confusion in the presence of mov 
ing objects. A major question seemed to be 
whether training emphasis should be directed 
toward treating a hysterical field limitation or 
toward developing greater skill in turning her 
body to view objects on the left. These and 
other questions were presented to the ophthal 
mologist. He reported that field studies re 
vealed a left homonymous hemianopsia with 
macula sparing. His reply confirmed the fact 
that this patient would have difficulty viewing 
objects in the field of vision on the left side for 
both distance and near unless she moved her 
head to the left, and that training emphasis in 
occupational therapy and psychological retrain- 
ing should concentrate on increasing her speed in 
turning her head to view objects on the left. It 
was reported further that her visual field dif 
ficulties were greater when viewing moving ob 
jects than when viewing static objects, and that 
this visual confusion would cause difhiculties in 
transportation which could to a great extent be 
overcome by a process of retraining, Such train 
ing was instituted and the woman was relieved 
from further pressure to undertake independent 
travel at that time. 

Quite differently oriented were the training 
yoals and techniques in the case of a severely 
disabled cerebral palsied man of 22 who also 
appeared to have limitations in the peripheral 
fields. The visual confusion was increased when 
judgments had to be made in oblique directions. 
Although this patient traveled by himself, his 
gait when out of doors, or in a room where 
there was trathe with which he was not familiar, 
was conspicuously more unsteady and groping 
than when in more visually circumscribed situa- 
tions. On the basis of the questions raised by 
our own evaluation, the ophthalmologist —re- 
ported that this man’s problem was not a field 
limitation resulting from brain damage, but 
rather was the result of very acute vision for 
distant objects. Because of this such a multiplic 
ity of stimuli was admitted that he was unable 
to cope with them adequately, particularly since 
his condition was complicated by nystagmoid 
jerks and severe spasticity. 


With very few exceptions this prac- 
tice of delaying ophthalmological reter- 
rals until after our qualitative psycho- 
logical evaluation has been productive in 
securing much more differential reports 
and recommendations from ophthalmol- 
ogists than were received when a patient 
was referred for such an examination 
prior to qualitative evaluation. As a re- 
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sult it has been possible in some cases 
to reduce a patient’s difficulties at the 
outset of training by such adaptations 
as concentration on the development of 
effective monocular vision, or by secur- 
ing refractive assistance in “fogging” dis- 
tortions, or in understanding symptoms 
as they relate to the whole problem of 
visual and inattention as 
recently re-emphasized by Bender (3). 
These phenomena must be looked for 


“extinction” 


since the failure to recognize them may 
result in serious misinterpretations of 
bizarre and from 
normal responses, both in tests of visual 


perception and in practical daily living. 


striking deviations 


Training 
Materials 


Adaptations of Modified 


The application of the previously de- 
scribed modifications of block designs to 
training and retraining depends entirely 
upon as complete an understanding of 
all the factors contributing to the pa- 
tient’s difficulties in form-space percep- 
tion and visual organization as is pos- 
sible in the present state of knowledge. 
Individualized training in terms of in- 
dividualized goals is the basis of the en- 
tire technique, and upon it rests any fav- 
orable results that may be reported. 

During the early weeks of training, 
work on a strictly individual basis has 
During later 
stages it has been found that working 


been found mandatory. 
with several patients at a time can be 
very valuable. The time when a transi- 
tion from individual to group work 
should be made can only be determined 
on an individual basis. Similarly, deci- 
sions as to when an individual is ready 
to use Design Cards, and in what order 
these should be presented in either di- 
agnostic or training situations depend 


upon the teacher's understanding of the 


individuals and upon the ingenuity and 
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skill which she can bring to the teaching 
situation. ‘The fundamental guiding 
principle is that understanding must pre- 
cede practice. To the brain-injured per- 
son, understanding comes through con- 
crete experience at levels much below 
what an unimpaired person is apt to con- 
sider “rock-bottom” simplicity. Relative 
to this the writer has found that there 
seems to be little to lose and much to 
gain by beginning the training of all 
patients with various kinds of blocks 
and construction without the use of any 
design cards. For some patients this will 
mean a very brief experience with whole 
blocks in order to become familiar with 
their possibilities for constructing simple 
triangles and diamonds before they at- 
tempt to combine these in an organized 
way. From this exploratory experience 
the transition is made to building a 
block design from an actual block pat- 
tern, Only when a patient is readily 
able to note the likeness between his 
block construction and the block 
tern is any attempt made to bridge the 
gap between a con- 
struction and its two-dimensional repre- 
sentation. For other patients the point 
of beginning will be solid block forms 
and training in getting a kinesthetic im- 
pression of the outlines of a circle, a 
square, a triangle, and a rectangle. For 
still others, the point of beginning may 
be a single block and enough half-blocks 
to build up a concrete understanding of 


three-dimensional 


each of the various sides of a whole block 
(Fig. 8 and 9). When necessary, the hall- 
blocks can be placed directly on top of a 
whole block, thus matching each half- 
block with its mate. For patients with a 
minimum of manipulative difficulty, this 
use of half-blocks appears to be very help- 
ful in providing some tangible clues to 


analyzing and organizing block designs 
at more 


advanced levels. For patients 
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whose hand skills are 


too limited for 
this use of half-blocks, something of the 
same experience can be gained by watch- 
ing the psychologist or another patient 
as he uses the half-blocks. 

During the early stages with whole 
blocks and two-dimensional representa- 
tions of them, the design cards are lim- 
ited utilizing solid blocks or 
relatively simple geometric forms (Fig. 
15). These 


to those 
triangles, diamonds, and 
three-quarter diamonds are used repeat- 
edly, but in different positions, so that 
there is Opportunity to develop real 
power in form perception and visual or- 
ganization. Similarly, stripes are used in 
a variety of ways and directions, In later 
training, design cards are used that 
measure skill and provide training in 
size perception as well as in form. For 
example, designs planned for this pur- 
pose may be constructed of triangles of 
several sizes. Difficulty with size percep- 
tion sometimes shows up very clearly 
when similar forms of different sizes are 
combined in a single design, particularly 
if the positions of the forms are varied 
(Fig. 16). 

It should be noted here that the half- 
blocks were originally planned to make 
the visualization of a pattern apart from 
its immediate background more con- 
crete. In actual use, these blocks have 
been helpful at various stages of im-_ 
provement. In early training, before de- 
sign cards are presented, the half-blocks 
are useful in providing concrete experi- 
ence in the block construction of squares, 
triangles, diamonds, and diagonal stripes 
(Fig. 6 and 7). In this way each problem 
is more nearly reduced to uncluttered 
simplicity. At any level the half-blocks 
have been useful in providing a concrete 
understanding of size differences in forms 
of similar shape, as in triangles formed 
by one half-block, two half-blocks, four 
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. 
Fic. 17. The Use of 7 Black Half-Blocks to Construct a Diagonal Stripe 
Long Enough to Permit the Establishment of a Kinesthetic Impression of Its 
Direction, 


Fic. 18. Design Card 6 of Wechsler-Bellevue Performance Scale, Form 1 
(Courtesy of Psychological Corporation, New York) 
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half-blocks, etc. More recently the hall- 
blocks have been used to clarify the 
mechanical construction and direction of 
diagonal stripes. The feeling for a diag- 
onal stripe, for example, appears to be- 
come more real when it is constructed by 
itself in a length sufficiently long to per- 
mit a patient to get a kinesthetic impres- 
sion of it. This is possible when half- 
blocks are used and the block back- 
ground does not have to be considered 
(Fig. 17). This appears to be especially 
important to brain-injured persons with 
spotty visual fields, who may be unable 
to appreciate a direction because too lit- 
tle of it can be seen in a design card 
such as Card 6 of the Wechsler-Bellevue 
Intelligence Scale, Form 1 (16) (Fig. 18). 
At all stages of training, the half-blocks 
have proved useful in providing a con- 
crete experience as a basis for under- 
standing the corners of squares and the 
tips of diamonds which are formed by a 
diagonally divided black and white 
block. In such instances the experience 
of being able to place a half-block in a 
position comparable to the card repre- 
sentation seems to help measurably in 
developing the ability to handle similar 
situations without the aid of blocks 
that are actually divided into tangible 
halves. 

As analytical and organizational abil- 
ities develop, the abstract demands ol 
tasks, as well as the physical complexity 
of the working environment, are in- 
creased proportionately. ‘The patient no 
longer always works alone with the psy- 
chologist. He is brought into situations 
where he is obliged to cope with distrac- 
tions from the corridor as well as with 
the movements and visual obstacles pre- 
sented by having one or two other pa- 
tients working at the same table or in 
close proximity. He is changed to vari- 
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ous positions at the table so that prac- 
tice is provided in adjusting his visual 
organization to the changes in his visual 
world. 


\s skill and security increase, 
further demands are made upon a pa- 
tient by increasing the difficulty of the 
construction itself, At times designs are 
constructed from memory. Sometimes 
they are reproduced in two-dimensional 
drawings, first from block models and 
later from memory. At other times they 
are constructed from memory, reversing 
the figure and background relationship 
by abstraction. Sometimes half-blocks 
are used to construct from.memory de- 
sign-figures independent of their block 
backgrounds. At some point in training 
the standard red-white, blue-yellow 
blocks and the Kohs Design Cards® are 
introduced. It has been interesting to 
note that at advanced levels of training, 
many patients do very well with this 
standard material, and to note the num- 
ber of patients who without previous ex- 
posure to these materials since their ini- 
tial experience with the Wechsler-Belle- 
vue Scale are equally well able to con- 
struct the Kohs designs with the stand- 
ard blocks, or to construct a Kohs design 
with black and white blocks, or to men- 
tally convert one of the black and white 
experimental designs into a block con- 
struction in either the red-white or blue- 
yellow combination. In this connection 
it is perhaps noteworthy that the blue- 
yellow designs and the blue-yellow blocks 
seem to cause more difficulty with most 
patients than do the red and white. ‘The 
relationship between this sort of block 
construction and the training possibili- 
ties in other aspects of abstract function 

*The Kohs Design Cards, rather than the 
Wechsler-Bellevue or the Goldstein-Scheerer se- 
ries, are used because this series is not used in 
the routine psychological evaluation this 
Situation, 


tA 
fay 
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would seem to be worth further explora- 
tion. 


Summary and Conclusions 


On the basis of experience with the 
modified materials there appears to be 
sufficient evidence to support the fol- 
lowing tentative conclusions: 

1. Severe disturbances in the visual 
perception of form and space can be 
present in a brain-injured person simul- 
taneously with good ability in the ab- 
stract thinking required to interpret 
fables and proverbs. 

2. Impairments in abstract ability as 
tested by block designs are frequently 
complicated by visual-perceptual difh- 
culties resulting from abnormalities in 
the visual fields, involuntary movements 
of the eyes or head, torsions, physical 
rigidities, and conditions that 
provide the individual with visually dis- 
torted clues. 


other 


y. Great caution should be exercised in 
interpreting a brain-injured person's per- 
formance on standardized psychological 
tests, especially those involving picture 
arrangement, object assembly, and block 
design, and on projective techniques such 
the Rorschach and Draw-a-Person 
tests. Responses to these tests may be 
markedly influenced by perceptual dis- 
turbances such as field abnormalities and 


as 


distortions of size, space, distance, and 
of those lines and markings which serve 
as useful clues to persons without per- 
ceptual impairment. Although the distor- 
tions of color and movement and the con- 
fusions resulting from visual “extine- 
tion” are too litthe understood at the 
present time to be thoroughly evaluated, 
their importance should not be over- 
looked. 

4. Performance with block designs may 
sometimes — be 


appreciably — improved 
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when such factors as the angle of dis- 
play, the position of the materials or of 
the individual, and distractions in. the 
working environment understood 
and measures are taken to reduce the re- 


sulting difficulties. 


are 


5 There is need to emphasize that 
disturbances in the perceptual areas ol 


vision may be responsible for the under- 
lying insecurity of the brain-injured in- 
dividual and may be a valid basis ol 
his hesitation and inadequacy in seeking 
or holding a job (4). 

6. Training or retraining of visual 
perception and organization demands 
time sufhciently long to break down poor 
habits of visual perception and to de- 
velop new ones. Variations in training 
are necessarily dependent upon the needs 
and capabilities of individual patients. 
In some cases this will mean training 
that is limited to teaching an individ- 
ual concrete ways to meet the production 
standards of a single task in a sheltered 
workshop. In other cases training may 
be undertaken at broader and more basic 
levels. In still others it may be found 
that the patient has already worked out 
fairly adequate ways of meeting the de- 
mands of his daily living and that any 
disturbance of his visual patterns would 
be unwise. 

of the 
brain-injured person whose perceptual 


emotional tensions 
disturbances do not respond to retrain- 
ing can frequently be greatly relieved 
when a sincere attempt is made to help 
him and his family understand that the 
perceptual difficulties which block his 
performance or cause him to be misun- 
derstood are respectable aspects of his 
disability. Following such a relief of ten- 
sions there has often been noted an in- 
crease in the patient's response to other 
forms of rehabilitation. 


‘Age 
ive 
his 
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8. In our experience, the modification of visual perception and organization. 
of the block design method described in Further studies in this area would appear 


this paper is one of the most useful — to be indicated. 


single methods of evaluating disturbances 
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